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TELECOMMUNICATIONS POLICY -

PROMOTING INVESTMENT AN]) VIGOROUS COMPETITION1

Introduction

Like therestofus,telecommunicationspohcymakersareeagerto seehigh-speedInternetservice
(broadband)spreadthroughoutthe country. But to promotethis outcome,somepolicymakers
believewe face an uncomfortablechoicebetweeninvestmentand competition. Specifically,
they claim that the only way to roll out broadbandat a rapid paceis to abandonthe pro-
competitiveprovisionsof the TelecomAct of 1996 (TA96)andhopethat local Bell Operating
Companies(BOGs) will dramaticallyexpandbroadbandinvestmentin light of their enhanced
monopolypower. While supportersof TA96 view this asresurrectingall theproblemsTA96
was meant to fix, even they admit that TA96’s implementationhasyet to deliver vigorous
competitionin localvoiceanddatatransmissionservices.

Fortunately,thereis apathto the futurethat doesn’trequireturningbackthe clock. This path
entailstheuseofnextgenerationtechnology. Its adoptionwould let ushaveourcakeandeatit
too. The cakehereis a broadbandinvestmentboom,ahighly competitivemarketin both local
voice anddatatransmission,lowerpricesfor broadbandaccess,and, giventheselower prices,
widespreadbroadbandadoptionby householdsandsmallbusinesses.

Thenewtechnologyis not apipedream. It’s availablenow andcanbe installedatrelatively low
cost. Let’s call this technologyELA, which standsfor ElectronicLoop Access.Loop refershere
to the local loop -- thecopperwire local telephonelines,telephonepoles,undergroundconduits,
and switchesthat connecttheAmericanpublic to the outsideworld. Accessrefers to allowing
competitorsto havethe samephysicalandeconomicallyviableaccessto customersin providing
local telephoneandInternetserviceasthe BOCsenjoy — aswell asto allowing differentBOC
networks(e.g.,dataandvoice) to usethephysicalloops. And electronicrefersto the ability of
the newtechnologyto switch customersfrom oneproviderto another— orbetweenvoice and
dataservicesof the sameprovider— at the sameextremelylow costs,with the samespeedand
reliability asoccursin long distanceservice.

‘This studywassupportedby AT&T. The opinionsexpressedheredo notnecessarilyreflecttheviewsof AT&T.
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Fixing the telecommarkethasramificationsthat rangefar beyondthat particularsector. Our
economy’sgrowthis increasinglydrivenby innovationsin informationtechnology. Indeed,in
the past decade, roughly two-thirds of U.S. economicgrowth resultedfrom that source.2

Telecomplays an essentialrole in informationacquisitionanddisseminationand accountsfor
muchoftheinvestmentandinnovationin the informationtechnologysector. A vibranttelecom
sectoris not only vital to the long-termsuccessofthe economy.It canalsoplaya majorrole in
jumpstartingtheeconomyin the shortrun.

In consideringthe importanceof telecomto theU.S. economy,it’s importantto notethat since
TA96 was passed,over a third of net telecominvestmenthasbeendoneby the CLECs -- the
competinglocal exchangecarriers— eventhoughtheyareonly onefifteenthaslargeastheBOCs
whenmeasuredin termsofrevenues.3TA96 permitstheCLECsto gainaccessto the local loop,
but generallythey’ve beenable to do so only at very major cost. Due to the high cost, the
CLECs haveconcentratedandcontinueto concentratemostoftheir investmentin high telecom-
usageareas.

While theCLEC investmentshavebeenfocusedprimarily onurbanareasanddenselypopulated
states,that investmenthasbeenmassive. EvisceratingTA96, eitherthroughnew legislationor
by FCC decree,will seriouslyundermineprospectsfor further CLEC investmentand overall
economicgrowth. On the otherhand,maintainingthe statusquo providesno guaranteethat the
recenttelecominvestmentboom will extendinto the future. Indeed, the BOCs’ successin
stifling competitionin thevastmajorityoftelecommarketsbodespoorly for muchfurtherCLEC
expansion.

ThebeautyofELA is that wedon’t needto holdtelecominvestmentandinnovationhostageto a
monopolywhosemain concernis not developingnewproducts,but protectingits turf. Nor do
weneedthe governmentto pick our technologywinners. A freeand openmarketcan do that
just finebasedonthe servicesfirms offer andthepricestheycharge.

Achieving a FreeTelecommunicationsMarket
Thelocal loop is the centralpipelinethroughwhich Americansaccessthe outsideworlct Any

companythatcontrolsthat pipelineis in apositionto blockits use. TheBOCshavesuchcontrol
and havesucceeded,despiteTA96, in restrictingits use. The consequenceis that Americans,
rich andpoor alike, continueto payexcessivelyhigh feesfor local phoneand Internetservice,
bothdial-upandbroadband(high-speedDSL connectivity).

An analogymayhelp. SupposeMario’s -- your localpizzadeliveryservice--weregiven control
oftheuseof yourstreet. What’s thefirst thing Mario’swould do? Keepotherpizzacompanies
from usingthe street.4 What’s thesecondthing Mario’s would do? Raisethepricetheycharge

2 SeeJorgenson,Dale, “InformationTechnologyandtheU.S. Economy,”AmericanEconomicReview,vol. 91,no. 1

(March 2001), 1-32. The CommerceDepartment’sestimateof the contributionof information technologyto
economicgrowthis smaller.
~Hall, RobertE. andWilliam H. Lehr, “RescuingCompetitionto SimulateTelecomGrowth,” niimeo, September
28,2001. Revenuesrefersheretoreceiptsearnedfromoperationsin thelocal telecommarket.
~‘Or, if it couldn’t completelyrefuseaccessto thestreet,chargecompetitiveusersaveryhightoll for theirpassage.
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you for pizza. And what’s the third thing they’d do? Figureout the othergoods(like Chinese
food)you areorderingin, keepthesuppliersofthosegoodsoff yourstreet,andstart sellingyou
thoseproductsat amuchhigherprice.

In thecaseof telecom,the local ioop is thestreet,andlocal telephoneserviceandInternetaccess
are thepizzaandChinesefoodyoucanhavedelivered. Thefact thatMario’s currentlyusesthe
streetto deliver its pizza doesn’tmeanthey should be allow to restrict its useor chargea
monopolytoll. From this perspective,theBOCs shouldbepreventedfrom restrictingeconomic
accessto thelocal loop, andinsteadusethis loop only on thesametermsaseveryoneelse.

The key then, to consideringtelecomreform, is recognizingtwo things. First, providing and
maintaining the local loop pipeline is a different businessfrom transmitting voice and data
throughit. Second,thepipelinebusinessappearsto be largelya natural monopoly,whereasthe
transmissionbusinessis not. Natural monopoliesoccurwhen it makessense,from a cost
perspective,to havea singleseller. Oneglanceatthetelephonepolesrunningdownmoststreets
indicateswhy almosteveryneighborhoodand businessdistrict hasa single pipelineprovider
Erectingnewpoles, stringingnewwires,burying miles. ofundergroundcable, andreproducing
all the otherelementsof the local loop is incredibly costly, economicallysuperfluous,and an
invitation to go bankrupt,if all this wererequiredjust to geta start asa competitorin the local
market.

Theelectricitymarketprovidesa usefulpoint ofreferencehere. California’s recentexperience
aside,manystateshave successfullyderegulatedthe generationof electricity, but not its local
distribution. This is becausemanypower plants can competitively supply a state,but the
distribution wires running down city streetsarea naturalmonopoly. Another exampleis the
airline industryin which airlines rent slots, but aren’t permittedto own and, thereby,restrict
entryto airports.

There are two ways to ensure that local-loop pipeline providers, don’t restrict pipeline
transmissions.Onemethodis separatingthetwo businessesby forming pipelinecompaniesthat
areresponsiblefor upgradingandmaintainingthepipeline,but areprohibitedfrom engagingin
pipelinetransmissions~ Suchstructuralseparationwasthehallmarkofthedecreethat brokeup
theoriginalBell Systemmonopolyandintroducedcompetitionin the long distancemarket.6

Pipelineownerswho arebarredfrom transmittingthroughthepipelinewould haveno reasonto
discriminatebetweendifferenttransmissioncompaniesandcouldbe expectedto provide all such
companiesaccesson identicalterms. Of course,thepipelinecompanywould havea monopoly
on theuseofthepipe,sothepricingfor useofthepipelinewould still needto beregulatedonan
ongoingbasis.

~Pipeline transmissionsin this caseare the flows of binary digits that representour everydayvoice and data
communications.
6 The Mod~fIcationofFinal Judgment— the court ruling that broke up the original Bell System-- structurally

separatedownershipandcontrol of the Bell System’slocal networks(the BOCs) from its long distancenetwork
(AT&T).
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ELA is the secondmethod for ensuringequaleconomicaccessto the local loop pipelineand,
thereby,stimulating vigorous telecomcompetitionand large-scaletelecominvestment. With
ELA technology,switchinga customerfrom one local voiceand datatransmissioncompanyto
anotherwould be doneelectronicallyor logically at dramaticallylower coststhanoccursunder
the currentsystem. Similar “equal access”architecturewas the key to promotingvigorous
competitionin the long distancetelephonemarket,which deliveredspectacularreductionsin
Americans’long-distancetelephonecharges,andequally spectaculartechnologyinnovationsin
thelong distancenetworks.Unlike structuralseparation,BLA would requireno breakup ofthe
BOCs. Nor would ELA requiremodifying TA96. On thecontrary,ELA providesa meansof
makingTA96 workasoriginally intended.BeforedescribingELA, it’s worthbriefly describing
TA96, thereal problemwith broadbandpenetration,currentpolicy initiatives, andthe risk that
currentpolicy initiativeswould leadto greaterregulationoftelecommunications.

The TelecommunicationsAct of 1996

WhentheBell Systemwasbrokenup in 1984,control ofthe local loop — thebottleneckthrough
which local telephoneand datacommunicationsservicescould pass -- was assignedto the
BOCs. This assignmentwas exclusive;the divestituremadeno provision for competitionof
localvoiceanddataservices.A dozenyearslaterTA96 deregulatedthe local telecommarketby
a) eliminatingtheBOCs’ legal statusasmonopolyfranchisesandb) requiringthattheBOCsrent
accessto thelocal loop to incipient,would-becompetitors.TheactfurtherrequiredtheBOCsto
rent accessto the local loop on acomponent-by-componentor unbundledbasisaccordingto the
needsoftheircompetitors.’ Finally, rentswereto besetat a compensatorypricethatincludeda
fair profit.

TheBOCsweretold thatif theycooperatedwith competitors,theycouldenterthe long-distance
market. The BOCs thenclaimedthat theywould play nice, anddemandedimmediatelytheir
reward. But theyactuallyusedavarietyofmechanismsto restrictaccessto the local loop.8 As a
consequence,new carriershave capturedless than 5 percentof the local residentialand small
businesstelecommunicationsmarket. While closeto 500 telecommunicationsfirms enteredthe
localmarketafterTA96‘waspassedandcollectivelyinvestedover$50 billion, manyhaveclosed
their doors. Todaya resilientand restructuredhandfulof competitorsreport earningpositive
profits.9

Therehavebeena few exceptionsto this rule. In New York, regulatorssucceededin forcing
Verizon -- the local BOC -- to play closerto the rules. Thepricing of network elements,the
unbundlingof the elements,the handoffof customerlines, and the sharingof facilities have

‘ Becauselocal loop assetswereacquiredby theBOCsunderconcessionaryconditionsandpaidfor by the public
over decadesin the form of very high, regulatedtelephoneratesfor local and long distancetelephonecalls, even
these“compensatory”rentsmaybetoo high.
8 The list includeschargingexorbitantprices for unbundlingtheir components(elements),delayingthe transfer
(handoff)of loopsfrom their own switchesto thoseof competitors,usingpainfully slow anderror-pronemanual
rather than electronichandoffs,charginghigh pricesto CLECs for renting spacein BOC local serviceoffices to
collecttheseloops,andsimply optingto payfinesratherthanobeythelaw.
~Hall, RobertE. andWilliam H. Lehr, “RescuingCompetitionto SimulateTelecomGrowth,” mimeo, September
28,2001.
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workedreasonablysmoothly. This fact,plus thehigh demandfor telecommunicationsservices
in New York, has led to vigorouscompetition. Interestingly,onceVerizon understoodthat it
could no longer thwart competition, it startedto focus on making moneyby renting loops,
switches,andotherfacilities to its competitors.

The successof TA96 in New York showsthat the law will work whenenforcedandwhenthe
costsofmakingit work arelow comparedto thepayoff. SincenextgenerationELA technology
candramaticallylower the costsofunbundlingthelocal loop, TA96 is poisedto replicateNew
York’s successin promotingcompetitionaroundthecountry.

The RealProblemwith Broadband Penetration

Much of the impetus for reversingTA96 emanatesfrom a concernthat high-speedInternet
accessis beingdeployedandadoptedtoo slowly Thedominantprovidersofbroadbandarethe
BOCs, who areproviding Digital SubscriberLine (DSL) connections,and Cable (the cable
television companies),who are providing cable modem hookups Two thirds of American
householdshaveaccessto cable, andan everlargershareof theircablecompaniesareoffering
Internetconnectivityalongwith televisiontransmission.

At thecurrenttime,roughly70 percentofhouseholdscanpurchaseDSL-basedorcablemodem
broadbandservice. In addition,somewhatslowertransmissionsatellitehookupsareavailableto
all households. The fact that,fewer than10 percentof householdsarepurchasingbroadband,
when70 percentare free to do so showsthat the current low level of broadbanduseis not a
problemofavailability, but ratheroneofits desirabilityandprice. While continueddevelopment
ofvaluablebroadbandapplicationsshouldmakebroadbandmoredesirable,gettinga reasonable
pricefor this serviceis a different story.1°Broadbandhookupsarepricedhigh, bothbecausethe
BOCs have blockedcompetitive accessto the local loop and becauseof the spaghetti-wire
complexity and antiquatedmanualprocessesthat the BOCs currently use to engineerand
maintain their loop networks. Together,theseimpedimentshaveensuredmuchlessbroadband
competitionthanTA96 envisioned.

Current Policy Initiatives

TheBOCs seethings differently. They arguethat TA96 reducestheir incentivesto invest and
that absentTA96 they would be introducing broadbandmuch more rapidly throughoutthe’
country. Their proposedcure is quite simple -- vitiate TA96 either by adoptingthe Tauzin-
Dingell Bill now beforeCongressor by having the FCC issuerulings that would achievethe
sameresult.

10 Indeed,while therehavebeenmany shakeoutsin the industryand sizeablerecentprice increases,broadband

investmentis occurring at a rapid rate. At the end of 2001, 10 million householdshad broadbandInternet
connections. In four years this figure is projectedto reach30 million. (PC Magazine,“Crossingthe Broadband
Divide,” February12,2002,p. 94.) The factthatbroadbandcoverageis expandingdespitetheveryhighpricebeing
chargedbeliestheBOCs’argumentthatTA96 is impedingbroadbanddeploymentandadoption.

5



TheTauzin-DingellBill would exemptfrom TA96 existing andnewly installedfiber and’other
high-speeddataportionsof theirnetworks. Sotoo would a proposedFCCruling thatclassifies
facilities carryingdataasinformationservicesexemptfrom TA96 and otherregulation. Either
policy would effectivelyallow theBOCsto denycompetitorsaccessto any fiber-servedline and
otherfacilities for purposesofprovidingadvancedservices.

WeretheBOCsconstructingabrandnewpipeline from scratch,it wouldbeonething. But what
is mostlyinvolved hereis theBOCslongstandinguseoffiber in portionsofthe loops theBOCs
are using to provide voice services.11 Even if forced to unbundle voice (but not data)
transmissionscarriedon fiber lines, 12 theBOCs canoffer a packageof services,elementsof
which arepricedin orderto drive out theircompetitors.13Hence,thesepolicies would provide
the BOCs with nearmonopolycontrol of local phoneserviceand, togetherwith Cable,near
duopolycontrolofInternetaccess.14

Proponentsof Tauzin-Dingellarguethat duopoly in broadbandis not a problembecausethe
BOCs andCLECswill still competewith one another It’s surprisingand rathershockingthat
this positionhasgainedsomuchtraction15 Competitivemarketsdelivergoodsandservicesat
pricesthat equal the long-run incrementalcostsof producingthem Monopoly, duopoly,and
oligopoly setpricesthat aremuchhigherthanthis incrementalcost. This is particularlythe case
for commodities,like local telephoneservice,thatrepresentbasicnecessities.16

Those promoting duopoly in broadband (and, by implication, monopoly in local voice
transmissions)also claim that doingsowill deliverbroadbandserviceat a fasterpace. But the
real impedimentto greateruseof broadbandis its low adoptionrate, not its supposedlimited
availability. Adoption ratesfor high-speedInternetservicescan’t be dictatedin Washington.
It’s up to thepublic to chooseto pay for ahookup. Inmakingthatdecision,thepublic considers

~ Notethat theBOCsaswell astheir competitorshavebeendeployingfiber in portionsof the localloop for overa
decade. Hence,thepresenceor additionof fiber is nothingfundamentallynew andcertainlynot indicativeof an
advancedservice or the introductionof “new wires” that would require new legislation or changesin existing
regulation.
12 Evenif theBOCsare requiredto provideunbundledfacilities for theprovisionof circuit-switchedvoice services,
it is questionablewhetherthey would be requiredto do so as advancedtechnologyis used to providepacketized
voiceservices.
13 Forexample,theBOCscouldoffervoicetransmissionfor freeor ata verylow priceto customerswho signup for
broadband. In so doing, the BOCs would effectively include the chargefor local telephonein their chargefor
broadband.By making the marginalcostof telephoneserviceessentiallyfree, the BOCscanget everyonewho
wantsbroadbandto alsosignup for their telephoneservice. Since theCLECsstill left in themarketwon’t beableto
offer broadband,theywon’t beableto matchthevoicetransmissionpriceset by theBOCs,they’ll be drivenout of
business.Assuming, as seemshighly likely, that the BOCswould, as part of this “deregulation”of telecombe
permittedto enterthe longdistancemarket, theywould alsobe in a position to drive long-distancecarriersout of
that market. Their techniqueherewould be to offer long distanceservice for free or at a verylow price to any
customerpurchasingbroadbandservice. This would eliminate the customerbaseof the long distancecompanies,
leavingtheBOCswitha monopolyoverthat serviceaswell.
14 The BOCs could and,presumablywould, alsousetheir DSL broadbandmonopolyto monopolizethe Internet
ServiceProvider(ISP) market. They needsimply bundlein for free the hosting of websiteswith their sale df
broadbandhooksand,voila, theISPswill be outofbusiness.
‘~ “BroadbandPolicy: Did SomebodySayOligopoly?”BusinessWeek,March18, 2002.
16 Basic necessitiesrefers to productsfor which demandis highly inelastic -- for local telephoneservice,this
elasticityis ontheorderof 0.1.
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two things— thevalueofbroadbandand its price. Andwhile Tauzin-DingelloranFCC ruling
would do nothing to makebroadbandmore desirable,both would enableBOCs to fix prices
abovecompetitivelevels. Thus,well intentionedproponentsof Tauzin-Dingellarelikely to get
exactly the oppositeof what they are hoeing for, namely greatly reduceddemandfor and
deploymentofhigh-speedInternetservices.~‘

ReregulatingTelecom?

The Tauzin-Dingell Bill or an equivalentFCC ruling arenot only anti-competitive,theymay
also roll back the clock with respectto deregulation. The reason is that once competition is
completely stifled, thepublic will realize that being held captive by a BOC/cable duopoly is not
what theyhad bargained for, and theywill seekto re-regulatetheir behavior.

When dOne right, deregulation has worked extremely well. It has delivered hugesavingsto the
Americanpublic and substantialinvestmentin the economy Deregulationof commumcations
sectors,suchas long distancetelephoneservice,of energysectors,suchas gaspipelines or
electricity generation,and transportationsectors,suchas airline and trucking services,have
workedfor two reasons First, market-orientedgovernmentofficials realizedthat the products
beingsold by theseindustry sectorswerenot naturalmonopolies. Second,the officials made
suretheyhadtheright groundworkin place,namelya freemarket,beforepulling theregulatory
plug.

In thecaseof thelocal voiceanddatamarket, transmissionspersearenot anaturalmonopoly,
so the first of thesepreconditionsis satisfied. But the secondpreconditionfor successful
deregulation— a market in which competitors are free to enter — is far from satisfied.
Deregulatinglocal telecomin thecurrentsettingwould permit theBOCsto shutdownmany,if
not most, of their remaining competitorsto the substantialdetrimentto the public and our
economy. In contrast,were ELA adoptedand implementedin a mannerthat treatedall
transmittersidentically, we could significantly lessenthe need for regulating local telecom
transmissions.

Using ELA to AccelerateBroadband Deploymentand Adoption

To appreciate the terrific opportunity offered by ELA, one needs to grasp the tremendous
obstaclesinvolved in deployingbroadbandover the local loop given current BOC network
architecture,BOC operationsinfrastructure,andBOC reluctanceto cooperate.As detailedin the
Appendix,simplyprovidinga CLEC accessto a singletelephoneline (a loop) runningfrom the
client’s homeor businessto the BOC central office entails an elaboratemulti-step process,
includingphysically identifying, disconnecting,and reconnectingthe client’s pairedtelephone
wire. Moreover, in order to be able to receivea new customer’sline the CLEC needsto
collocateequipmentand lines in the BOC’s centraloffice. This takestime, equipment,and
givenBOC collocationrentalcharges,lotsof money.

17 BOCswill, of course,receiveexactlywhattheyseekfromTauzin-Dingell— theopportunityto restrictsupply

andreapincreasedmonopolyprofits inbothInternetandvoice services.
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Interestingly,the cumbersomeprocessfor handingoff ioops to CLECs is similar in significant
respectsto theprocessthat aBOC mustgo throughwhenit wishesto providea customerwith its
own DSL-basedserviceorneedsto rearrangeits customers’voiceservices. Thus, anautomated
processthat could set up and cross-connectboth voice and datacircuits electronicallyon a
converged,ratherthan wire-pair-by-wire-pair,basis could benefit the BOCs as well as the
CLECs. First, it would maketheprovisionofunbundledloops far cheaperandmoreeconomical
both for thesupplyingBOC aswell asthereceivingCLEC. Second,it would providetheBOCs
with costandoperationalefficienciesin theprovisionofboththeircurrentvoice andDSL-based
services. And third, it would removeall foreseeabletechnicalbarriersto the provision of
advancedservicesto customers.

ELA is suchanautomatedprocess.As spelledout in theAppendix,ELA locatesnextgeneration
digital remoteterminals in eachneighborhoodand businessdistrict. The equipmentin these
terminalsconvertvoiceanddatacommunicationsto andfrom binary(“1”s and“0”s) streamsand
placesthemin efficient packages/packetscalledATM (asynchronoustransfermode)cells,which
areanalogousto letterenvelopes.Thesedataenvelopesaredenselypackedonto a sharedfiber
wire that connectsto an ATM switch. Much like the sorting facilities of the post office, the
ATM switchsortsthecellsby service-providernetworkandsendsthecellson theirway. Theset
of voice and datapacketsof a particularcustomeris calleda permanentvirtual circuit (PVC),
which servesmuch like a postal addressin identifying the senderand recipient of the
transmission.

Thelocal BOCnetwork aswell aseachCLECnetworkwouldbedirectlyor indirectlyphysically
connectedto the ATM switch,which neednot be locatedin a BOC centraloffice. This would
permit the ATM switch to direct the digital packetsassociatedwith anyparticularPVC to the
customer-selectedlocal voiceordataserviceprovider’snetwork. Changingacustomer’sse~vice
to include data or changinga customer’sservice provider would simply require sending
electronicinstructionsto theATM switch. Thelaboriousanderror-proneprocessofidentifying
a client’s pairedtelephonewires and physically moving them from one provider’s switch.to
anotherwould be a thing of the past.18 Moreover,with this new architectureCLECsneednot
establishcollocationsat everycentraloffice — but only attheATM switch,which would servea
collectionof neighborhoods.And the CLECswould requiremuchless collocationequipment
andspacethanis nowthecase.

In additionto dramaticallyreducingthecostsof anderrorsin switchingprovidersandmaking
facilities-basedcompetitioneconomicallyfeasible,ELA lowersthe BOCs’ costsofmaintaining
their voice and datanetworks,permits all customersto receive advancedserviceswith no
geographiclimitation, and effectsgreaterconvergencebetweenvoice anddatatraffic. Equally
important,ELA makesuseof the vastmajority of investmentthat the BOCsand CLECshave
madein recentyearsin fiberizing andotherwiseupgradingthelocal loop. Finally, ELA allows
CLECs to offer broadbandserviceandapplicationswithout havingto collatespecialequipment
attheremoteterminalsthat theBOCsuseto providebroadband.

18 Indeed,SBCin announcingits ProjectPronto(which is a far lessintegratedandautomatedarchitecturethanELA)

statedthat it would payfor itself fromjustthemaintenancecostsavingsthatSBCwould now enjoyon its own voice
loops.
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ImplementingELA in theShort-andLong-Runs

Muchoftheinfrastructureneededto implementELA is eitherin placeor slatedto be installedin
the form of fiber lines running from BOC centraloffices to next generationremoteterminals.
Using theseresources,which will requireBOC participationand cooperation,would greatly
reducethe costof implementingELA. Indeed,all that is neededbeyondthis infrastructureto
makeELA areality is softwareandelectronicsthatwill bundlevoice anddatain digital packets
at the remote terminal so that it can be routed in the BOC central office to whichever
transmissionvendorthe customerhaschosen. In the longerrun, the fiber ring describedin the
Appendix could, in largepart,replacethe BOC centraloffices asroutingfacilities andachieve
additionaltechnicalimprovementsandcostsavings.

The additionalfinancial resourcesneededto buildELA couldbe acquiredin avarietyofways.
But regardlessof how acquired, thesecosts pale in comparisonwith the likely savingsto
householdsandbusinessesaswell asthestimulusto theeconomythatELA would deliver.

Conclusion

TheTelecommunicationsAct of 1996wasadoptedfor a goodreason. Thelocal Bell Operating
Companieshada tight grip on local phoneserviceandwerepoisedto form aduopolywith cable
companieswith respectto the provision of high-speedInternetconnectivity. Unfortunately,
thanksto inadequateenforcement,BOC recalcitrance,and the inherent limitations of current
technology,TA96 hasnotbeenfully successfulat transforminglocal voice anddataserviceinto
the highly competitivemarket that was envisioned. Indeed,in manyways the market is more
concentratedandlesscompetitivenowthanwhentheAct waspassed.

Thefundamentalreasonfor TA96’s failure wasthat it askedtheBOCsto bothcompetewith and
helptheircompetitors.‘This waslike askingthe lion to lie downwith the lamb. TheBOCshave
donewhatany red-bloodedAmericancompanywould do. Theyhaveusedtheir controlofthe
local loop to blockcompetitiveexchangecarriersfrom servingthepublic.

In thwartingTA96, the BOCs have strengthenedtheir near monopolycontrol of local voice
transmissionandsetthe stagefor duopolycontrol(with the localcablecompanies)ofbroadband
service. Maintainingthe statusquo is, then,a prescriptionfor continuedhigh pricesfor both
voice anddataservicesaswell asfor muchlesslong-run investmentand innovationanduseof
theseservicesthanwould otherwisearise. It alsoportendsheavy-handedregulationasthepublic
reactsto its economiccaptivity.

ReformingTA96 cantakethreepaths. Thefirst pathis to evisceratethe law throughadoptionof
the Tauzin-Dingellbill or by FCCdecree. Eithermeanswould allow the BOCsto circumvent
therequirementsofTA96 underthepretextof expandingbroadbandcoverage.Thesecondpath
is structurally separatingthe local loop pipeline businessfrom the pipeline transmissions
business. The third path is adopting Electronic Loop Accesstechnologyby a) encouraging
investmentin ELA technologyand b) enforcingTA96 so that this new technologyis made
available at a compensatoryprice to the entire industry. Paths two and three lead to the
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informationsuperhighwaythat thecountryneedsandthepublic deserves.Pathonewill leadus
backto wherewestarted-- underthethumbofasmallcadreofpricefixers.

To me,ELA technology,with its relatively low costsand advantagesthat benefit bothCLECs
andBOCs, and their customers,is thepathof choice. ELA cantransformthelocal loop from a
bottleneckthat restrictscompetitioninto abasinthatattractsit. We needthat competitionand
lots of it if the nation’s telecommunicationsindustry is to continueto play its vital role in
generatingnewinvestment,creatingjobs,andpropellingeconomicgrowth.
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Appendix

Comparing Current Carrier ServiceArea and ELA Architectures

Current Carrier ServiceArchitecture

The first figure shownbelow, entitled CarrierServingAreaArchitecture,providesa simplified
picture of the currentconfigurationof local loop/switchinginfrastructure. The figure shows
copper and fiber feedercablesrunning from residentialneighborhoodsor businesses(local
distribution areas),designatedas CSA 0, CSA 1, and CSA 2, to two local service offices
(identifiedby squares).Insideeachlocal serviceoffice thereareaBOC switches,markedby an
X, cablecollectionboxeslabeledFrame,andCLEC collocationcagesin spacesrentedout from
theBOC EachCLEC (A andB) havecagesin eachlocal serviceoffice Oncethevoiceor data
(Internet) transmissionis routedto the BOC or the CLEC at the local serviceoffice, it is either
transmittedto anotherlocal serviceoffice or shippedto thebroaderBOC or CLEC networks

The first figure also showsthreelocal distribution areacarrier systems,labeledUDLC, IDLC,
and SAIl. The SAl systemconnectsto the local areaoffice via copper. If its locationis more
thanthreemiles from the local office, broadbandDSL-basedserviceis not feasible. DSL-based
serviceis alsoinfeasiblein thecaseoftheIDLC carriersystembecauseits DLC is outmodedand
unableto supporthigh-speeddatatransmission.

Transferring a SingleLoop

Unbundlingandhandingoff a loop from a BOC to a CLEC,is an elaborateprocess. First, it
requiresthe BOC switch to be instructedthat this customer’sserviceis to be disconnected.
Second,it requiresthat thecross-connectcableslinking this loop from thecentraloffice’s main
distributing frame to the BOC’s local switch be disconnected. Third, new cross-connect
(jumper)cablesmustbe attachedto the loop wires andsnakedinto a collocationcagethat the
CLEC hasestablishedelsewherein the BOC centraloffice to collect theseunbundledloops.
Fourth, the collected loops must be multiplexed onto a high capacity carrier system and
transportedout of theBOC centraloffice andoverto thecentraloffice oftheCLEC. Therethey
haveto becross-connectedthoughtheCLEC office’s distributingframeandinto theCLEC local
switch. Fifth, the CLEC local switchmustbe instructedto recognizethat it is now providing
serviceon this loop. And finally, numberportability databasesin theBOC’s networkhaveto be
updatedto recognizethattraffic destinedfor this customershouldbe routedto theCLEC switch
andnot theBOC switch.

Clearly, theseprocedures,calleda hot cut, for transferringa local loop from a BOC to a CLEC
arecomplex. Theytaketime,planning,skill, andcareevenwhenperformedby aneagervendor,
which theBOCs arecertainlynot. Furthermore,BOC recordsconcerningpair assignmentson
the main distribution frame areoften inaccurate,andtechniciansfrequentlymakemistakesin
selectingwhich pair to disconnector jumper. Hence,this processfrequently fails — putting
customersoutof serviceuntil theproblemis identifiedandcorrected.
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Collocation Costs

As indicatedabove,anothermajordisadvantageofhot cutsis theneedfor CLECs to setup shop
(collocate)in eachoftheBOCs’ local servingofficeswhereit wishesto acceptunbundledloops.
Thereareover 9,000BOC local servingofficesspreadacrossthecompany. Hence,for a CLEC
to competein all partsofthe countryit needsto rentcollocationspace,movein equipment,and
hook up that equipmentin roughly that numberof offices. Unless the local service areais
markedby high customerdensityor greaterthanaveragetelecomtraffic, the fixed coststhat a
CLEC mustpayto acceptunbundledloopswill generallyexceedexpectedrevenues. Indeed,the
BOCschargebetween$50,000to $100,000just for preparinga collocationspace. Soa CLEC
competingon a nationwidebasisfacesa half billion to a billion dollar bill for this “service”
alone!

ELA Architecture

ELA (ElectronicLoop Access)architecturerepresentsa newtechnologythat canovercomethe
physicalroadblocksinherentin CarnerServingAreaarchitectureand the man-madeeconomic
roadblocksarising from BOC behavior With the installation of NGDLCs (next generation
digital ioop earners)it canalso permitDSL connectionsto remotelocal distnbutionareasthat
arenow connectedby cooperwire to local serviceoffices aswell asto all local distributionareas
thathaveoutmodedDLCs, whichcancarryonly voicetransmissions.Hence,ELA meetsoneof
the government’s key telecommunicationgoals, namely providing broadband Internet
connectionsto neighborhoodsandbusinessesthat would not otherwiseenjoythem. It is quite
likely that ELA-like architecturewill becomethe industry standardas local phonecompanies
investto increasetheirbandwidthcapabilities.

ThesecOndfigure providesahighly stylizedrepresentationofonepossibleconfigurationofELA
architecture.Thefirst point to noteis thatratherthanhavingeitherfiber or cooperfeedercables
run from thelocal distributionareadigital loop carrier(labeledTJDLC andIDLC) to theBOC’s
switchorcablecollectionbox, thereis anewfiber ring thatconnectsall theDLCs As discussed
in themain body ofthepaper,ELA canbe introducedin theshortrunwithouta fiber ring since
it is the ATM switch and remote terminal electronicsthat form the PVCs and permit the
electronicswitchingofcustomers.I includethefiber ring hereto illustratetheELA systemthat
would ideallybe installedwereshort-runfinancingnotaproblem.

The fiber ring connectsto new ATM (asynchronoustransfermode)digital packet switchesin
eachBOC local serviceoffice, which arecapableofreceivingandtransmittingvoiceaswell as
data(Internet).19 The ATM switchesare,in turn, connectedto BOC andCLEC switches. Thus,
ELA eliminatesthe cablecross-connectionframesin the currentarchitecture. Oncethe voice
and datapacketsare receivedby the BOC and CLEC switches, they are retransmittedto
BOC/ILEC (incumbentlocal exchangecarrier) and CLEC networksfor furthertransmissionto
endrecipients.

~ theshortrunELA couldbeconstructedwithouta fiberring inwhich casetheNGDLCs wouldnotbe connected
oneto another. The advantageof thoseadditionalringconnectionsis primarysecurityin thattransmissionsrunin
bothdirections,sothat if thering is cut inoneplace,serviceis notinterrupted.
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The secondpoint to noteis that CLEC A andCLEC B needhavecollocationcagesin only one
local serviceoffice. The reasonis that beingconnectedvia the ATM switch to the fiber ring
anywheresufficesto connectthe CLEC to all DLCs. This is a large economyrelativeto the
currentarchitectureand dramaticallylowersthe fixed costsincurredby CLECsin enteringthe
market.

Thethird point, not apparentfrom the figures, is that thehandoffsof customersfrom BOCsto
CLECs and CLECs to BOCs can be handled electronically, done instantaneous,and
accomplishedat closeto zerocost. Thereasonis thatthefiber ring providesapermanentvirtual
circuit for eachhouseholdor businesslocal loop that includesvoice and datatransmissions.
Thesecircuits canbe readilytransferredbetweenexchangecarriers.

Thefourth pointis thatUDLC, theIDLC, andthe SAl local carriersystemsare,underELA, all
upgradedto NDLCs (next generationDLCs) that arecapableof carryingboth voice and data
packetsand,therefore,providebroadbandserviceto all threelocaldistributionareas

To summanze,the ELA fiber architecturemakesit seamlessand easyfor new entrantsin the
voicemarketto competein the local telephonemarket.
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Garner Serving Area (CSA) Architecture
(Beilcore/Telcordia standard since 1980)

Currentarchitecturedoesnot
allow dataservices to be carrie
onall DLC loopsandimpedes
theabilityof competitive
carriersto servethecustomer

3.7.2002 1
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ELEA Architecture
(True advanced network)

3.7.2002

ELEAarchftccturcallows
dataservicestobecarried
onanyioopandallows
multiplecarrierstoserve
efficientlyall customers
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